Magnetic field is an important parameter which can control magnetic moments directly. On the other hand, neutron scattering provides a direct probe of space-time correlation of spins. Thus, neutron scattering under high magnetic fields is eagerly anticipated.
Currently, the highest magnetic field for neutron scattering experiments was B=25T performed by Motokawa et al. using a repeating pulsed magnet in KENS in KEK, Japan[1-2]. However, experiments over B=10 T are still limited; easier and more diffusive techniques are ambition. Therefore, aiming at performing neutron scattering experiments under B=40T, we are developing techniques for neutron scattering experiments with long pulsed magnets. In 2006, we have succeeded in performing neutron diffraction experiments under 30T pulsed magnetic field on AKANE.
One of the results is observation of spinflop transition at 10T in MnF2 [4] . The magnet coil [3] , in which the single crystalline sample of MnF2 was fixed, was set in a liquid He refrigerator. The scattering plane was the a*-c* plane so that we could measure the (1,0,0) antifferomagnetic reflection under magnetic fields applied along the c-axis. The wave length of the neutrons was 2.0A; the collimation condition was GOpen-S-B-B. The detector was fixed at the peak top position of the (1,0,0) reflection. During the pulsed magnetic fields experiments, neutrons counts and coil currents were measured with an oscilloscope to resolve time structure. Fig.1 shows time dependence of neutron counts at the peak top obtained after 100shots. Since the interval between each pulse of 17min. was needed, the actual measurements duration was about 28hr. Since the background was negligible small under the present conditions, the scattering in Fig.1 was due to the (1,0,0) magnetic reflection. As shown in Fig.1 , the intensity of the (1,0,0) magnetic reflection decreased when magnetic fields over 10T were applied. Note that the intensity recovered when the magnetic field became lower than B=10T, indicating that the decrease of the intensity was not due to the heating by the coil current. Thus, this indicates that we succeeded in observing the spin-flop transition of MnF2 at B=10T. We have also succeeded in observing magnetic reflection over 22T in CuFeO2 with 30T pulsed magnetic fields. Report Number: 124
